Introduction
Over the past 25 years, case-mix or risk-adjusted hospital mortality has been proposed as a key performance or quality indicator for monitoring outcomes from adult, general critical care units. In the last decade in the UK, various policy documents aimed at adult, general critical care have identified, in addition to recommendations on the service delivery and organisation of care (eg critical care networks, NHS Trust-wide critical care delivery groups, configuration and staff capacity, configuration and bed capacity, outreach services, physiological track and trigger methods with response algorithm, care bundles, follow-up clinics), potential, outcome-based, quality indicators other than mortality.
The first of these policy documents, 'Critical To Success -The place of efficient and effective critical care services within the acute hospital' (Audit Commission, 1999) recommended regular outcome audit of patients discharged prematurely or transferred between critical care units, the latter particularly when the transferring unit was full. 1 It also recommended that transfer arrangements be put in place with neighbouring hospitals.
Subsequently, 'Comprehensive Critical Care -A review of adult critical care services' (Department of Health (DH) 2000) recommended that, in addition to monitoring case-mix adjusted hospital mortality, the Bed Manager for the hospital/NHS Trust should ensure that discharge from critical care took place at an appropriate time. 2 In addition, networks of units (with special agreements between hospitals at the borders of adjacent networks) were recommended to reduce and contain the number of long distance transfers taking place, particularly those for non-clinical reasons (ie usually due to pressure for the critical care bed) and that transfers outside the agreed group of units (critical care transfer groups) should be regarded as an adverse incident. In a follow-up policy document, Quality Critical Care -Beyond 'Comprehensive Critical Care' (Critical Care Stakeholder Forum, DH, 2005) all the recommendations in 'Comprehensive Critical Care' were updated and reinforced. 3 More recently, the National Institute for Health and Clinical Excellence (NICE) in their clinical guidelines 'Acutely ill patients in hospital -Recognition of and response to acute illness in adults in hospital' (NICE, 2007) indicated that internal transfer of patients from critical care areas to the general ward out-of-hours, between 22.00 and 07.00, should be avoided, and should be documented as an adverse incident. 4 Across the four policy documents, six potential, outcomebased, quality indicators were identified -three on timeliness of internal hospital discharge from critical care (premature, delayed and out-of-hours -22.00 to 06.59) and three on external hospital, critical care unit-to-unit transfers (all, nonclinical and outside transfer group). In addition, a further two Trends in outcomes from adult general critical care units: potential outcomebased quality indicators other than case-mix adjusted mortality
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indicators, early readmission (within 48 hours) to the critical care unit and death post-critical care unit discharge (prehospital discharge), were highlighted as being important in UK-based research. 5 Since 1995, the Intensive Care National Audit & Research Centre (ICNARC) has coordinated a national, comparative audit of patient outcome from adult, general critical care units in England, Wales and Northern Ireland known as the Case Mix Programme. Within participating units, standardised data are collected by ICNARC-trained data collectors on consecutive admissions and, following extensive data validation, comparative reports are provided to critical care practitioners enabling comparisons to be made between critical care units to facilitate local, regional and national discussions on aspects of critical care service delivery, organisation and outcomes of care. In line with the above policy documents, ICNARC has sought both to promote collection of raw data and incorporate relevant variables in its dataset to enable derivation of potential outcome-based quality indicators other than case-mix adjusted mortality.
Given the recent re-focus on outcome measures as quality indicators, 6 Indicators were derived as follows: • Premature discharge: Percentage of all unit survivors that were discharged to a ward in the same hospital and reported as 'early' (excluding admissions self-discharging against medical advice). • Delayed discharge: Percentage of all unit survivors that were discharged to a ward within the same hospital and reported as 'delayed'. • Out-of-hours discharge: Percentage of all unit survivors that were discharged between 22:00 and 06:59, both overall and where the discharge was to a ward within the same hospital. • Inter-hospital critical care unit-to-unit transfers: Percentage of unit survivors that were transferred out to an adult ICU or ICU/HDU in another acute hospital, both overall and for a non-clinical reason (reported as same level of care continuing). • Early readmissions: Percentage of unit survivors discharged to a location within the same hospital that were subsequently readmitted to the same critical care unit within 48 hours of discharge. • Post-unit hospital deaths: Percentage of unit survivors discharged to a location within the same hospital that died before ultimate discharge from acute hospital. All analyses were performed using Stata 10.0 (StataCorp LP, College Station, TX). lower for 2007 as participating units submit data in six monthly cycles (recently increased to quarterly submission to improve reporting timelines) prior to data validation. Trends for premature and delayed discharges to a ward in the same hospital are presented in Figure 1 . Whereas premature discharge has remained constant or declined slightly over the five-year period, at approximately 2%, delayed discharge has quadrupled from 5 to 20%. Figure 2 presents the percentage of discharges, both overall and to a ward within the same hospital, recorded as occurring between 22:00 and 06:59. Overall, these have increased slightly by one percent from 9% to 10%. Over half of out-of-hours discharges are those to a ward within the same hospital, which have also increased by one percent from 5% to 6%, indicating that the overall increase observed was almost entirely accounted for by discharges to the ward within the same hospital. From 2005 onwards, out-of-hours discharges have tended to be higher in the first half of each year, perhaps reflecting winter bed pressures. Figure 3 presents inter-hospital critical care unit-to-unit transfers, both overall and for a non-clinical reason. Nonclinical transfers account for approximately half of all inter-hospital critical care unit-to-unit transfers and have decreased slightly from about 2% to 1.5%. As for out-of-hours discharges, non-clinical transfers tended to be higher in the first half of each year. Figure 4 presents both the percentage of unit survivors that were readmitted within 48 hours and the percentage of unit survivors that die before ultimate discharge from acute hospital. Both show a slight downward trend over time.
Results

Discussion
The analysis of potential, outcome-based, quality indicators using data from Case Mix Programme units presents a mixed picture. Delayed discharge has shown a large increase over time while out-of-hours discharges have shown a modest increase over time. Premature discharge, inter-hospital critical care unitto-unit transfers, both overall and for a non-clinical reason, early readmissions and post-unit mortality have all decreased slightly.
Of the potential, outcome-based, quality indicators explored, it appears that delayed discharge is the most pressing concern. Over the five-year study period, there was a four-fold increase in reported delays. In due course, our most recent Case Mix Programme dataset (Version 3.0 -released in 2006), to which units are currently transitioning, will enable us to quantify this delay. Early analysis, however, indicates that almost 5,000 bed-days were 'lost' for approximately 20,000 admissions due to delayed discharge. Were this early estimate to be repeated across all adult, general critical care units, it would represent in excess of 25,000 critical care beddays 'lost' each year -the equivalent of 10 seven-bedded critical care units being permanently unavailable to patients requiring critical care. While delay may not result in a worse outcome for the delayed patient, the knock-on effect to patients requiring critical care but unable to be admitted due to lack of capacity is difficult to estimate but could likely be significant.
Previous analyses of Case Mix Programme data have repeatedly shown that out-of-hours discharge from critical care is associated with increased case-mix adjusted hospital mortality. The landmark paper published in 2000 indicated that out-of-hours discharges had increased from under 3% in the UK APACHE II study (1988) (1989) (1990) to around 6% in Case Mix Programme data (1995) (1996) (1997) (1998) . 8 Subsequent re-analysis in 2005 indicated that, despite increased bed provision, out-ofhours discharges had increased over the duration of the Case Mix Programme (1995) (1996) (1997) (1998) (1999) (2000) (2001) (2002) (2003) (2004) and that the effect on hospital mortality of night discharge to the ward remained constant and significant. 9 This research underpinned the recent recommendations in the NICE clinical guidelines that 'transfer from critical care areas to the general ward between 22.00 and 07.00 should be avoided whenever possible, and should be documented as an adverse incident if it occurs.' 4 Despite the evidence and the clinical guidelines, the percentage of discharges that occur out-of-hours has continued to increase steadily over the past five years and now stands at around 10%, with around half to two-thirds of these patients being discharged to the ward.
More positive results were seen in non-clinical transfers, early readmissions and post-unit deaths. These three potential quality indicators showed a small but steady improvement over the five-year period. The decrease in non-clinical transfers reinforces unvalidated data from the NHS SITREPS management information system, reported in 'Quality Critical Care'. 3 Version 3.0 of our dataset will facilitate reporting on transfers outside transfer groups -recommended as an adverse event in 'Comprehensive Critical Care'. 2 The potential, outcome-based, quality indicators used in this report still need to be demonstrated as true indicators of the quality of critical care provided.
